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The Young Portable Solar Collector
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The pertoble solar collector built by Gory Young of Mclean,
MNebraska hos created considerable Interest among farmers and
others, including some USDA officials. Young hos used the unique
collector for both groin drying In the fall and space heoiing of the home
during the winter. Since the collector is portable, it Is quite flexible as a
“multi-use’’ system. Young designed and bullt most of the collector
himself. “Anybody cen build it.” says Young. And with much of the
construction maoterial recycled, the home-bullt collector proved
considerably lets sxpensive than cemmercicl systems ovaiickle. The
. portable collector moy not be eosily integrojed into all farms, or be as
cost effective as other optlens on some forms. Bubk, bosed on
energy savings achioved by the Young collector, it has bean a major
success for the Young farm and should pay for ltself In four or five

yeors.

Development of An Idea

Gary and Delores Yousg of MeLasn, Mebe, frem 320 neres
in lhe southwest ewmer of Cedar Coonky, reisiog corn,
spvhewnz, ioile, oats and slelfs. Hevieg § deughtors and n
d0-caw diary, they eall their farm “Five Queens Dairy”. A new
duicy larn was buil in 1977 and., n= ronperatars of the Enerpy
Project, Gary and Delores pursnnd at Lhat lime the poadbility
ol using solar energy for waler and spase healing n thelr dairy,
They sought FmlA finanving for 4 racher expensive
compEerrial solar syslem, bBul Lhe loan agency caled that the
gFabem "was ool ecomsmically Feasible," which dampened the
Young's snlar eoLhusiasm for a Liee.

However, in Lbe Lall of 18974, Gary Young planmed oo using
g solur vertical wall eollestior to dey geain in biz ofd dairy haen,
which wasx hEiI:IE camvecbed Lo slore corn, A similar eollestor
brd been dcvnsilered for heatlng the bome, but warious
cirermst ances made Lhal difficull. ‘The barn eollpetor =aa fully
dessigme:d when Young noticed an ad In 3 farm magazioe for o
porlable sar collsetor. Buddesly, the Yeung solar plons
chanwed again, but this time with inceessiop enthosinsm, A
partshle colleclor would Be uweed lor heth drying graie and
beating the heme, 4nd sloes the farm bad an old Tunning gear
with lour good wheels that was no Jonger used, Young devided
that 3 hame-bailt collsctar on the renming grar wos whal he
wanled, sapeciadly after he foand out that the: estimated cost of
the homo-buill rig was aboul casfourth the cost of ithe

ammerien] sywtem, Young designed most of the portable
collertor himseH, with snme techoleal Belp from the Epergy

Project.
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—The 348 sg. . portable sslor cofector buit by Gary
Young is wsed For spoce healing [n the kome durng witter
manthe, Specinl ductwark is vied lo move olr to and fron the
basamant area thraugh o bossmsnt window. Collecior corf was
obout $1388,
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Collector Construction

Recycled Materials

Young eonstructed the 10 fr, X 24 8. collector nver several
wintar menlhs beginming in Decentber, 976, during good
waather anil whet e had exira L, Becyeded malerialy were
a kpy farlor om the shopping Hat. Basides 1he Lrailer, Youby had
a gaond =upply of gsed lamier, mostly 2 X 4's aod sheathing
lambeer Erom an old hog barn, that «as wsefol for Lbe collector.

“It i half 45 hard in build as oost people think,” nates
Young. "Anrbods enn baild iL7™ Young e his eilleelor wsing
comman carpentry teals and nowrlder chat he bad on the: farm,

Unique Features

Ocher rasenlial ipaterisls for the collestor ineluded
imnmlated duein o move heated air o the bome and bring eold
relurt &ir to Uhe solar collector, A TOHF cfon fan [rated al %"
slutic pressaret is used for home haulig. A winch, ealle aod
pulley gretem i siged to change the anglo of the collector: &
degrees nhave horizontal for home heatlog doring Lhe winter,
43 deprees for Ball grain drying, and 30 degrees for transport.
Anchors amd cables pre wsed lo aschor the vidlector o the
ground when I wse in ordee Lo avald wind mevement.

The Young eoflestor was une of the first collectors of the
Encrsy Preoject tn ose haked enamel paidted cormgsied
alumbnum for the eollcckar plate. Athougl the metal s o
pvnilable [n black, 1be faclory baking process nsores a yood
palnt bood to the metal. IL neguires reprioliog laek, Some of
ihe eaclier eollortaes of the Enerpy Project had used galvanized
melal, whiech is diffieult for securing a good point band. Ansther
unigue feature: of the Younp syslem is the protectdye
wealher-prood envering over the jonulated deets carrrlig air to
and from the callector, Ap rxhunslive seapch by Boergy Project
wealf regultcd in Lhe use of 1R disswerer eorrigabed draln tile
far 1he eovering. The mauerial, in 30" engths, we fexible and
eaally cur mnel plvetsd 1o desired lengtha,

Construction Steps

Younyg started constroction of the portable solar eollector
by Frst eapdifylng the running gear. It was leogthened and
framed to sctomodate binges and lift squipmenl of the
eollectar. Then the 10 K 24 B. mllactor frame was buiilt scng
3 %X 10 lamber, It wns studded eot ke & wall of & hovse valng
old 2 X 4= and 1 Inch ehesthing. A frovc-end tractor losder
and seversl neighbocs  helped with  mounting the hepvy
collesior tn the transport #lg. Thes 3% in, Obarglass inslation
was osnd Betwesn stwids, and then coverad by & vepor barrier
and press  pleles. Moot an air way was made to mova cold
alr frorn the inbot emd of tha collector Lo e opposite end, Young
then mounted p layar of wall panelling to separste that girwey
from the warm airway behind the tlumioum collector plate. 1K
2 lussber was uasd to form the sir gap uoder the callector plate.
Abave the eollector plate, 1 X 2 lumbor wos also wsed to
suppert. the fiberglass cover sver the metpl.  The callector
wox thon comneetad bo the bouse at & basemient window. Qne
duri moves eald gir to ibe colleetor aed & second duct carvies
heated nir La the baseoent, The fe0 wes sddad in Lhe hasement,
A duct iy ueed Le divect cald air broos tee Boar of the asmoit
to the eslleciar e the [in polls ai seras the collecter, maving
hesi ta the celling of the bavemeat, £

Young alse construcled an adaptar for bls graln dryiog [An
l» accept both docts of the collector, However, in the grain
drying mode, & 2000 =fm fan moves more air than in tbe home
beating process, requiring & diffarent air flow, In that case both
durcts carry pir from the collecter to the fan. Young opens i
inlris at Lhe upposlie and of the eglbecsor for votside frach pir Lo
enler. In the fupurs, if Youmg were L ise 8 larper grain dering
fan, he would bland in some ootside alr at the fan, rather Lhan
faceing hlgh volumes of air through the collector, in mrder Lo
avidd damage to the eallectar by high sistic pressure dropd.
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—ﬁn:rlhl partable salar collector Is mum-ud nm wlillll,
it in wunily moved from una lscelion to onother. Gary Young
uses his collectar for spmca haatlng In the homs during tha
vnler and drylng graln in the dall. 3udh o "multiuse’ collecor
eonn e mccs cot wffactive tham ailbar coll ectors on some farma.

Substantial Energy Savings

The Youngs ace phensed with che eoptribwtion of solar hearn
Lo Lheir home, as Gary deseeibed bo o commenity ovnlunkion
team af the Caagresslonal Qffice of Technology Assessment;

"Well, the bassment in the hoase is always rood, nal o,
but cool, Yowean't jast sl down Lhere in the winlertime and be
comiortable, We have heal down Lhere, bul il lan't esough
bncause heat pizen, and i1 just goes upotales. But puting this
an, Wi just domp all 1he air into the besement and it makes the
basement hot at times, bat. in order to get away from toe much
heat, we jusl open & window and balanes it sue & little bit”

Even lbough his porteble solar eollecsor afforded she
Tumury af fresh wir in early speing, cthe Young's used 255 fewar
galions of propaee In 1579 than ls 1276, altheagh the solar
calleedor opeenled for anly four menthy of the sie-month henting
gensan, lecause the henting demands aof Lhe twio years were
comparable, the Youogs can expect Lo realize grealer fuel
s vings ih YEdrs Lo Coftke.

Thowgh 1974 was the Heat year Gary deied sbelled cocn, he
wasd pleased with his poreable collector gs a grain drier. While
ha and other fermers were dockod 4 ceniashel and more at
ihe [oeal elevatar for drying eosts for osch percentags prist. of
modgture ovor 15.0%, Yeung dripd 2008 bushels af hin grais
harvest from TH.5% madsiure gontent 1s 15% moistare. The
eollerdor delivered wic lo his wansben o ai 20000 cfom with an
pvernge lemperaluce cise of 17F 6o the calo, eleae Oelohse
dnys Helative hoeudlly typlealy dfopped frof B2% to 2T
afier heing hested by the eollsetor. Collector afficiency
pveraged E% on the elear days of the dryving sepson,

Thowgh his electeie bills were $26 more than usonl, tery
figured he saved 5270 on grabn drying sxpenses, haxed wn Lhe
lueal elevaior drying cherge, for 8 pet spvings of $250. In
nddition, be saved $105 an hame spece hoating fn 1970 “This
year | ligure [ zaved cver hall,” saye Yoong, rogarding jeopune
ise for heating doring the 19T3-B0 winter,

‘ Cnl |EE‘|DF Operation

Collactar Monitoring

Yuung imainlaioed delaibed cecords nn the operntion of the
pactable collector, In additden $¢ che temperatuore of cool sir
poing into the eollector and warm air eoming aul, be monitored
the amoune of solar exerpy Fesching the eolleclor, the number
of hours che eollector opeented cach day, and wealher
conditions including temperstures, wind dicection anl velarily,
ond sky conditionz, From this duily journal a suounary of
eollector operation threaghont the seasuvos of space bealing and
graln deFing use has heen prepacerd.

On days of moderate sunsnoe (2310 Btusag, f-he or more),
low temperatures and strong winils reduced the amount of beat
delivered by the snlnr malieetor. As the accompanying figure
shiows, the enlbertar heats aic over 40°F gt noen on calm, chear
days when natside Lesnperatares eange from 3 o 40°F, On
erild windy digy= (belwess 6w 20°F tomperatures and more
ihan WF mph wind velocity] the aie is trpically heatod 24°F at
naan.

Hear s lust Loost the coliperor daring eodd nnd windy
wealber. To reduce the heat Inss, linry changed Lae pulleys an
the fan to movas gore sir throaprh che salleetar (frnm 4580 efm L
360 cim). Yith more nir absehing the beal, the colkecos
opeTates At & lower temperal nre, resulling in less beal loss. His
experiment worked heeawse the enlbeclor was  Gpecating
glizhily mare cHiviently, bual the Younes were 0ol satiefied with
the lewer iemperabunes mn:ming feoge  the collector, and
returned Ioouse al Lhe arigimal lan speed.
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Collector Cost

Portable Callector Cost

Traiker M Cosl
Transpart & Colleclor Lk Eguipment: 1l
Collerlor, 24 1t. 3 10 §t., wicth Freme B0y
Colbecenr Fiheoglass Cover with Seals, Fikon 1441
Tueks and Alla.ph:r.'l 26l
Howse Fan and Controls 1545
Anchora £ Miseelaneous =5
Total Cost [§5.5) per ag_ It of collector) FLTiD
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After buibding The partable solac collector himself, Young
owtes thal he prefum the hemebull metbod fer sevoral
roasone. Mol anly did the systern cogt him muoch less than &
mapufactured system, bt Young found thal bwidding the
collector over spvarn] months plicwed him a “pay as yoo build"
meLlivd of finagriog the eallecdie from his dairy income, rather
chan maklog on inveslmend all b anee.

EBagad wn the enscgy savings of over $300 that the Youngs
experienesd during 1970 for bodh Bome heating eod graln
drying, the pertabls solar colbectar abould pay for sl im Joor
s Hve voars, [ocreasing anengy prices wonkd of coarse decrease
the pay-hack paricd, a8 would solpr tax credits pnd athor tox
ndvaninges for farm anlar syezeme, Page 47



Other Considerations

Integrating the Collectar to the Farm

Uac of the key advarlages of the Toung portable =salar
uilelor is that iz iz & mulli-one calestor and therefors can he
inlegraded imbn tha fArm for various lesks, ke grpin deyiog
aod lenar: sparr heatine, In sooe vases, his mokes for & more
cusl efleclive solar By etew ginee il s used moee duys s of a
#eur, Howerer, as with many other siecey innovalioms geed by
Erergy Projeel eonperptops, the patiore of Lhe farm =il
addicate  ils effeclivencss, Soole faros cen easily make wee of
e purtabide unit For several tasks, where alher Furmas will pet.
Perhags aracher fiem could fuwl even anather pse duriog the
pudzmer fur seme unusual pucposs. Therefore the uee of a
pocluble colleccor B3 "farm or sile specifie” dependiog on the
parlecular farm in guestion, and whelber or cot the eollector
can be wdapied and integrated lulo Lbe existing farm.

Sioce Lbe eallectar 16 portalde, Uwere in Aexibdlity fn 163 uge,
For lustaove, a [zroor with ©we grain bios could move the
clector feont ooe LLhe abher, Por the fermer wha is reoting a
Farm, he can bulld the calleetor and move it with hio, showld he
rent or buy & diffecent farmsirad. Some bomes s10 noc easiy
apcomodnie b vartiesl wall calleelior mounied to che bouse, and
Lhereforn the porrable coliector may salve the dilemma. with
Lhe: iwdvaninge thot the eollecior caa ke moved bnon shoded area

in L simmmaer,
Other Options

WLk s Farins, iL may e more coonenbeal b codstroct &
eolleelivr onto the bome and 008 cibo & grais bis then ta beld
the puriable colleetor. Bineo it is free standibe, the porlable
collectas i e pxpensive per sq, £ thao the other collectacs,
biezause ik reguires more gtracsival matecial. Bac hame hanting
it nlsn voguires insulotion, This is not the case with the vierienl
wenll enllestor sines it i8 monnced to the meulated wall of Lha
havmr.

In ndditinn, the vertical wall collactor on che e can b
mir: #fGienl tkan the portnbkle aollecior, This éa due to clie
addiliamal heal bsses of exterior ducsing and more exteclor
surlave area of the calleclor. The partable unit coquites msre
ellerl i heepioe Lthe aysteo air Lighl. The Foergy 1'roject. has
moidrared the afficianey of the porlable willseior amd vertical
wall colieciers, As AD example, vecords laken of Lhe wlleslors
during aunny weather barween 30 and 40 deyrees ¥, of sutside

temperature indicaie o oelloelor effivienor of r|.|=_-a_|-]!.' Hih for
the wertieal wall collecror, whersas Lhe rortable gyatem. hias
shows approximalely 300 efficiensy in muking use of pvailable
girlar eperEy, yoder aimilar conditions.

If & farmer were planoing to uae a pordiable collector for
arly grain deyiog nod pechops shop besting, & lewer cosi
nop-ingulated sollecror eowld ba weed, iFf it were not ussd faor
home: hentioe, Cary Yoone has alse surpested several changes
Lhat could e atilized fer portnble systema. He tndicales Lhat
Lhe egllecdor enwld esrsily be meunted on sklds rathec Lhan
wheals, and 1hn nngle of Lhe sidleclor eonld be made perasanent
Lo eliminate the it apparacus, (Hher desdpn changes have been
inemrporated jnto  plans for the Yowng collecrar  afier
wunstruction was compleced, do impreve peclormance. The
delniled plans, including materials lis, see avallable from Lthe
Boergy Prajeet, for 52,

PFuc Lhe fary Young family, wse of the portable sollector
hag e 8 sucoessicl expicrenen, Cracy's maull;.],ng endhuslesm
for wsiog solar energy Ied o his eonstmeelino of aovlber solar
enllretor onbo hiss |l-l.i.ry bara. The callortar iz mognoed dirertly
o Loe seuth wall for space heatiog. In additian, Young added &
heat exchunger to his milk cooling syslem foc healing dairy
waler kg analher casrmy savar,

; e, T e b
—Farmers have been porficulorly Interastad In the 140 g,
ft. poriobls wlar cellector bullt by Gory Young of Mzleon,
Muobr. The collactor ls yesd for heating the home In the winter
f-ﬁrllllli for drylng grobn In the bulding, shown obove, during His

all.

—Fory Young loeales sne of the sprclal plpea wred 12
thange the ongls of hls portabbe 1elar collecter, The above
phets ales rhows the old runnlng gasr that Yaung madilled for
carrying the coilecior,
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More Information
References

“Portable Solar Adr Heater Plany". inclodes 35684 X 1]
pages of neocos nond sketches for the poclable colbector haill hy
tznry Young fur home heating and grein drving. Available for £2
from the Enecgy Projecl.

“Fhe Fish 3olar Graio Dryer™, Project Focus 82, describes
d solar "wrep-sround” collseiors moooted onote round geain
bina, G000 b, and smaller. 40 centa fmm the Energy Project.

“The Vartical Wall Solar Colledlor,” Project Froes 43, s 5
anesher fline on ene: of the most pepular iorrcalions used by
Energy Frojoeret eeoperntiog farmess. The information descritag
wall typa eallertors mounted diveetly ca botnes B spoes
heacing. Cost is 30 cents,

"Portable Selar Callector”, plnn Mo, 2P 546 18 avalable for
$1 from Nepl. of Ag. Enginearing. U, of Ilinocis, Trbans, IL
GlEQL, Thr & paye Iliun-:pri.ni.u are fur a Jow-mst 10 % 24 §..
ellactar fur low Lemperalure grain dbeyiog or shap hopting,
but oot reecmmended for home heailog.

For Mare Energy Information
"Projact Focus” 6 published by fha Small Form Emergy
Projec], a rasaarch and damenetrotion projact sponiocsd hrﬂm
Caater for Rural Affairs and funded by tha Communlly Servlces
Addminialratlon. Far mere intermation, contect the Enurmu
Project, P.O. Box 736, Harlington. HMebr. £8739 phona
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